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piiiectives

The Michigan State University (N.S.U.) protocol materials on

learning were field testeil at the University of South Florida (0.S.F.)

with financial support from the State of Florida Protocols Project.

*Field testing the M.S.U. pro ocol materials was undertaken at U.S.F.

to obtain data related to several major concerns:

l. What problems occur in the managewsnt of instruction
when a protocols 1)::C1:4ge 3S incorporated in an
established course?

2. What arc the success rates of students at different
institutions which ore the same protocol materials?
Success rate refers simply to the percent or proportion
of students achieving a pre-specified level of accuracy
on the criterion tests.

3. What aspects of the protocol package seem to be sources
of confusion and error in student mastery of the concepts?

4. at are the instructional outcomes which seen to be
unexpected consequences of using protocol materills?

Procedure

Almost a year before the field testing was conducted at USF,

Professors Judy Henderson, Joe Byers, and Bruce Burke of SU met with

several members of the USF educational psychology departnnt to

discuss the development of their protocol materials on human learning.

Following that introduction and before introducing the protocol

materials in the classes at. USV, Professors Dickinson and Wong

visited MSU to observe the instructional practices used in the

beginning educational psychology course and to discuss their protocol

development staff's needs for data of certain types coming from

field testing.

Acquisition of the protocol mat(rials, ref7ruitr!ent USF
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educationAl psychology faculty to part i(ipate, and the orientation

of the volunteer faculty began in the fall (Quarter 1) of 1971. Each

faculty participant received a complete set of protocol materials woll

in advance of the. time that the materials were to be introduced in his

or her clss. The protocol films were previewed and discw.sed. A

subsequent visit by Professor Lurk( provided the faculty another

opportunity to raise questies and receive the benefit of the MSU

experience.

Duplication and assembly of the printed materials, a costly and

awkward process under the USE conditions, were completed ( .rly in

Quarter 11. Dissemination or the instructional materials was handled

by etch instructor according to his or her judgement of the most

suitable procedure. In.most instances, instructors handed out the

appropriate materials in the meeting prior to the class meeting when

the particular concept would he studied. In one instance students

received all the printed materials at one time along w5.1-h a calendar

showing concept testing dates and concedt film projectin dates and

tines.

Befor: distributing the naterials in class, students were told

that they would be using instructional materials which were being

developed to facilitate the learning of key concepts in human lerrning.

It was emphasized that the final form of the instructional materials- -

Loth printed and filmed--would be determined in part by the types of

experiences the students had using them. The instructors then

answered only questions regarding the materials and the procedures.

The students' protocol performances were included in every case in

the computation of the students' final grades for the course.
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In all but two instances, the protocol materials were used as

part of the in-class activity. Students read the pre-film materials

before coming to class, and in class they viewel the films and worked

through the film guide. The instructor answered questions, noted

sources of confusion, made judgments about the authors' intended

meanings and generally acted to help individual students as they

experienced difficulties. Small group discussions frequently occurred,

but were not designed by the instructor as part of the procedure.

At the end of the class period student:: took the concept mastery

test.

In the two exceptional instances, instructors designed their

courses so that students devoted more time to out-of-class study and

projects. The protocol films were telecas on closed-circuit to the

USF Learning Center where students could view the films in private

carrels cls many times as the broadcast time permitted. The telecast

schedules and the out-of-class testing arrangements were provided

to the students with the printed protocol materials.

In every case instructors added the protocol. package to their

regular instructional routine without deleting other instructional

objectives. Without exception, therefore, the learning load on

students was heightened by the use of the protocol materials.

The field-testing conducted at USF clearly did not occur under

controlled, experimental conditions. The director of the USE field

test sought to balance the information needs of the protocol developers

with the instructional obligations of the instructors and the educa-

tional needs of the students in the classes. The data are, therefore,

sometimes quite ambiguous and perhaps, never more than merely
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sOggestive of answers to the major concerns as they apply to the

LISP experience.

lnstructional Manarlement Problems

Apart from the printing and assembling problems in preparing

the protocol materials for use at OSP, the distribution, the sub-

sequent collection and storage of the materials for later re-use

hosed cbvious logistical problems not ordinarily found in college

classroom management. These problems seem to be unique to the

activity of field-testing and are reported, not as limitations of

protocol materials, but as a managerial problem in field testing.

One major source of difficulty which plagued all instructors

was the film projection. Machine failures, operator errors, sound-

track problems, film breakage, and damage to projectors occurred

during the field test. The short supply of trained film projectionists

from LISP's instructional Services forced the participating instructors

to show the films themselves. Much of the difficulty experienced

seemed to be the result of operator ignorance and the reliability

of the equipment.

A second major source of difficulty was the problem of test

security. With multiple class sections using the protocol materials

and with their use in consecutive academic terms, the possibility

of losing test security seemed real. At the same time, students

wanted feedback about their performance which meant review of

questions and answers. The policy was to let individual students

examine thei) tests, challenge the answer key and then sufficiently

question them to teach the concept attribute on which the error was

made. Students were not allowed to use paper and pencils when re-

viewing the materials.
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A third major management prolc;.i arose in using the final

protocol examination. Student performance was surprisingly bad- -

less than 20 percent achieved SO percent accuracy--and in light

of their relative.success on the individual concept test, the

students( results were enormously diappointing to them and to

their instructors. Class morale in each instance was so severely

shaken that all of the instructors quit using the final exmination.

Those instructors who wanted a final examination over the protocols

used the pre-test form.

A less serious management problem occurred often enough that

it warrants mentioning. When for example, students disagreed with

the answers to the case - study questions in the film .g_u_ELt and their

instructors also judged. the guide's answer in error, it produced

among some students a skepticism about the concepts, the materials

and the objectives of the protocol unit. On the other hand, many

students could accept the idea that disagreements occur between

or among professionals without using the disagreements as a basis

for dismissing the materials as a useful source of important

information.

Instructors reported that many (at times about 75', of a class)

students in their haste to get to the test-like examples at the end

of the film guide failed to read carefully the pre-film units and

the film guide's explanatory materials. The behavior of students

seemed to be oriented toward the successful completion of the concept

tests and, therefore, they seemed to prefer spending their time on

test-like questions even when their mastery of the concept's attri-

butes fel] short of the requisite competence level.
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Error Sources

The criterion tests for the six concepts were of the short-answer,

essay variety. Test scoring reliability SCCES to have been a hit of

problem, at least when instructors compared notes on their scoring

of selected items. Efforts were made to reduce between-teacher

variability in scoring, but no cuantitative data were obtained to

demonstrate the effect.

The criterion test construction warrants passing comment.

Efforts :ere needed to balance the scoring weights for the several

parts of a given question. For example, identifying the item as

representative or non-representative of the concept was worth one

point. By showing which attributes were present to make the item

a representative of the concept students could earn the number of

points equal to the number of attributes. However, a non-example

alwi.ys yielded points in the amount of the number of missing

attributes. In almost every case non-examples were characterized

by one missing attribute and therefore were worth one point.

Before examining the separate concepts to locate sources of

disproportionate error, it is useful to note that the variation

in the percent of students achieving the 80 percent accuracy criterion

on the six concept was not apparently a strong function of the number

of attributes in the concept. As shown in Table I, the lowest

percent achieving the prescribed performance criterion level was

in Operant Learning, a concept with four attributes while the

highest was in Model Learning with five attributes. The mean

accuracy. rate of the two three-attribute concepts (Shaping and

Negative Reinforcement) was 73 percent; for the two four-attribute

concepts (Positive Reinforcement and Operant Learning), 59 percent;
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and fur the two five-attribute concepts, (Respondent Learning and

Model Learning), 66.2 percent.

The variation in concept difficulty as reflected in the percent

of all errors occurring on a given concept test is shown in Table II.

Altair, the relationship between number of attributes and tlic percent

of errors seemed to be a positive one. The average percent of a]]

errors occurringon the three-attribute concept:. was 7.8; on the

four attribute concepts, 18.7; on the five attribute concepts,23.5e:.

Concept difficulty is partly deterinired by the number of attributes,

but the different error rates could as well be a function of the

greater number of responses demanded on the criterion tests for the

more complex concepts. Until the crit^rion tests are balanced no

that the number of responses arc held constant across the concepts,

no firm conclusion can be reached about the sources of variation in

error rate.

Finally, there appeared to be a learning-how-to-learn phenomenon

associated with performance on the protocol concepts. The low

achievement rate in the Operant Learning concept, the first one in

the protocol package, seemed to be a function of its newness to the

students as an instructional procedure. After the Operant Learning

concept in all of the class sections, student performance was

substantially better on the remaining concepts with the possible

exception of the Respondent Learning concept.

Operant Learning (OL) As shown in TableIII, almost forty percent of

the errors on the OL criterion test were made on the Temoornl Rc]ation-

ship attribute. The remaining errors were distributed about equally

among the other three attributes. Examination of the written text
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explic%ting Temporal Relationshi" shows that the crphasis i! on

the immediate appearance of a consequence following the behavior.

The labeling of the attribute nay be a source of confusion simply

because it is a gpncral rather than specific one. Temporal re-

lationships exist between or among any two or more events, and

there is nothing about the expression to suggest casual connection,

only relative positions in the passage of tire.

The concept might have produced fewer errors had the two

attributesConsequences and Ten=pl RelationshipF:--been combined_

to produce the following attribute: immediate consequence. On

page 30, bottom paragraph, consequence is defined as "... any event

that immediately follows a behavior." If consequepc.e irplies

immediate outcome, the Temporal Relationship is a superfluous

attribute.

The attribute of Behavior qangcl required supplemental di::cusr,ion

in class because many students had not conceptualized behavior as

response frequency. In this case, the absence of prerequisite

entering behavior delayed the acquisition of the concept even when

presented in the protocol format.

0.1,. Film. As in Table IV, film details as judged by

students were of average or satisfactory quality. Sound quality

was below expectations as words were garbled and backg-found noise

was distracting to listeners. According to student respondents

the film content was quite well integrated with the written materials.

On page 44 of the OL film guide, the teacher is described as

having "rewarded those who had lined up appropriately." In fact,

the teacher in the film rewarded those students who said they had
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behaved appropriately and did nut reward the student who said he had

not behaved in line. In effect, the teacher was reinforcing verbal

expressions of compliance.

Positive Peinforeement (PR) Data reported in Table V show that more than

sixty percent of the errors on the PR test occurred on two attributes--

Continency and Tempornl RelationshiL. The notion of contingency is

presented on page 58 as "The revarding of stimulus must be a direct

consequence of the behavior that was eAtted--i.e., the rewarding

stimulus is withheld unless the behavior is emitted." The preposition

of at the beginning was a nuisance source of cofosion, repented through-

out the chapter. More important. from the field test fJcultys' view-

point, was the absence of the word depcno%. t. A contingent event is

an event dependent upon an antecedent occurrence.

Field test faculty and students also were confused by the absence

of ac Dehavior Change attribute which was present in the U.L. concept

presentation. Technically, positive reinforcement can only be inferred

from a set of conditions (events) which include a behavior, subsequent

presentation of a stimulus event, and then an increase in the bchav :or's

frequency of occurrence. While the absent :attribute could not be shown

directly as a source of difficulty, it presented a departure from the

explicit and complete model of behavior change presented in the U.L.

chapter and as an inconsistency was a source of logical difficulty in

the PR section. This particular difficulty can also be described as a

definitional problem. In the O.L. discussion, a functional definition

was used; in the PR, a procedural definition. On this point the field-

test faculty strongly emphasized the desirability of teachers relying

on the functional definition while pointing out the problems which

follow from using.procedural definitions.
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P.R.Film. Student reaction to the PR film reported in Title VI

was That the visual represe-tat.on was reasonably good, that the

sound was audible and clear and that the film was well integrated

vitt the written winter:els. The field-test staff was satisfied

with the filn as a representation of positive reineorcee.ent.

Rotative pcinforcencnt (NR) The data in Table VII reveal that

almost half of the errors were made un the tehpvi.r attribute.

The NR materials, fron the field-test staff's viewpoint, led to

confusion about the econing of behavior because it is con!.ti.ntly

implied thro.ghout the three attributes. Presence of Dicc:fort.

for exiiivle, is inferred from behaviorwriting furiously, asking

questions, yavning, fidgctinr, complaining. rquAly confusinr to

th staff was the Fscej'e fro,- PAin in which phyfic0 AvoiOuutv or

escape from a situation could be observed, but requir d an addition:41

statement specifying the reduction of disconfort. Finally, no

Ipjlrease in Priinvinr attribute was required to show that retoval of

the aversice stimulus was actually reinforcing.

While the overall student achievment level was about as high 115

on any concept in the protocol unit, the linitations in the NR concept's

definition seemed to be sufficiently serious that one might conclude

no adequate mastery of the concept tail possible under the conditions.

A.R. filn. Table VIII shows that students gave a mixed report on

the visual quality and organivition of the film with one -third rating

it below the middle scale value and 35 percent shove the midpoint.

Sound quality was judLed to be below average and was a source of

confusion. Int ,ration of the film with written naterials was

judged to he reasonably good.



Field-test staff were in disagreement arerg tt.c-

filmed portrayal of negative reinfcrcemnt. rri,

was whether avoidance of an aversive stimulus

the

'estion

iorcer

or whether, in the case of the student who wants to go to the office,

there is the presence of a postive reinforcer. like argument was a

peripheral concern and only -epresents the dilemma posed by the

motion of negative reinforcement.

"2022L (SO Students completing the crittrien test on SII tended

to Lake more errors on the succ(!nive aprroxi!,:.tinn attribute than

on either of the other two as shown in Table IX. Although the

incidence of error on this concert was equal to the lowest found

among the six concepts, there occurred sore confusion bctueen the

attributes of SOCCCFFIVC Aprrweiration and Selective reinforcenent.

Part of the confusion stems from the inconsistency in the text on

page 107. The initial specification of attributes identifies

IteinforcelAent, 'Some form of rewarding consequence...." and

Successive Arprfrcinatiens."Reinforcerent is Eivep selectively as

the behavior becomes more like...terminal behnvior." On page 138

the labels read: Selective Iteinforce:ent and Successive Atueyir,ritions

and later in the text, (p.117) the labels are changed again to

Reinfercerlent and Successive Lrnroximations with Pifferentinl-------

iteinforceuelq in parentheses. Errors made on the Selective

Reinferce.ent attribute were, more often than not, due to the

respondent's omitting the word Selective.

The definition of !Mailing presented in the text seemed to be

more compatible with the field test staff's notion of a functional

definition. With a lower error vate and apparent definitional
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adequacy, the field-test staff expressed greater cc fort with the

use of this particular concept unit.

50. Film. Fjln quality as viewed by s.idents (Table

adequate with tore students reporting favorable reactions than

unfavorable. Sound quality was poor to fair according to the

students, but overall integration of the film with written text

was judged adequate. The field test staff also reported relative

difficulty with sound quality, but concluded that the film was an

adequate representation of shaping.

Restlin4(at Learning (RL) The RL concept unit was clearly among the

most difficult for students. Slightly more than half of the students

achieved the 80 percent accuracy level, and more than one-third of

all student errors on the entire protoco puchage occurred on the

RL unit. As shown in Table XI, 40 percent of the errors occurred on

the CJ attribute with the remaining four at-ibutes roughly equal

sources of error.

Some confusion in the meaning of UCS 117 because students

believe that UCS had to he a natural or un) lncd event which

elicited a UCR. UCS was also presented as Heiler state," not

one easily observed, e.g. p.130, UCS...Hunger. It night have been

better to describe the setting such as "absence of food for X hours."

CR's specification posed a problem similar to UCS. The so-called

emotional or affective response was specified as the CR, but in

most eases the feeling had to be inferred from the overt behavior.

Students seemed able to specify the overt behavior, but failed to

grasp the need to make the additional inference of feeling.
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Analyses of the written errors suggest to the field test staff

that the prior, more limited definition of respondent conditioning

taught in introductory psychology classes interfered with acquisition

of the UCS attribute. An additional sour -fusion seemed to

come from the UCR and CR attributes whie fined as feeling

states inferred from behaviors which themselves were often operant

behaviors. Students developed operant strategies to produce the

operant behaviors from which the respondent consequences could be

inferred.

On page 137, the lists of USC's constitute as weil arrays of

reinforcing stimuli. Such lists added to the confusion-- interference --

between the operant and respondent learning concepts. In order to

clarify the confusion the field-test staff almost , :ays supplcmcnttJ

the text wit*, a "tmcturette" on the ,,ffective con!, uences of

operant procedures. making the point that operant p 7cedures always

can be shown to have respondent learning attributes 1resent. The

distinction between operant and respondent learning is largely a

matter of procedural differences in sequencing stimuli.

R.L.Film. Judged by all sources feedback, the RL film was

the nesthcthic hit of the protocol package. Spontaneous applause

occurred in every class with smile', ::rd happy reactions among the

students commonplace. Table XII reve,,,s that studcr reaction to

visual detail!, of the film was positive, ranking secrd in level

of rating; among the six concept film: Sound qualit- was judged

to be good as was the integration of hc film with the written text.

Field-test staff reported satisfaction with the fill. and had no

suggestions for its revision.
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Model Learning (ML) With roughly only ten percent of all errors

occurring on the unit and almost RO percent of the student's

achieving criterion accuracy level, this unit was the most successful

of the six concept units. The two at/,;utes most troublesore to

students wer. Credible Model cos to Model with Ivo-thirds

of all the errors made on this unit. Distribution of errors across

attributes is shown in Table XIII. The field-test staff's reaction

to the unit was uniformly favorable. Student confusion seemed to

be at a minimum and staff generally did-not have to "defend" any

examples or interpretations.

M.L. Film. Student reaction to the ML lilm was as positiN, 0; it

was for the RL i lm. Data in 7:-',le XIV show tl%:.t. more than 6r -cent

of the st lents judged tne Vis qualities to ae good or very

Audio ch,acteristics received -:nryillg judgments with 23 percent

registering disapproval while 43 percent approved of the sound .lity.

Integration of the film with written text was favorably recLAved.
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Unexjected Consequences of Usinp -01 !laterials

Several things happened to tl..7 11'F field-test faculty as a

result of their participating in t.:e ',SU protocol field test. First,

there developed a heightened awarenes: of the need to identify the

key concepts in educati0nal psycho:o.i:.F and to structure more adequately

the learning experience by using tEc procedi.res incorporated in the

MS0 protocols. The USF field testr7s, in their on classes, began

to introduce more case examples an( lion-examples to explicate the

meaning of selected concepts.

A second outcome was to incr_ e epportm.:-:ies for studert-

paced and out-of-class instruction. th A cJiicurrtst reduction in

the lecture as the main instructi( r'' re, This seemed 1

happening before the field test, me ;--(.ess a ppeared to be

accelerated as a consecleence of the )rot- 1 .)rocedurt.

For some the protocol emphasi: crin. pts which were not norm:illy

included in the beginning educativi..; rg,, logy course. For examLle,

model learning was not emphasized in _21 cf the classes prior to t,,T

use of the protocols, but collowin conclus,ion of the fief.

test, model learning was included I ccurse content by all the

field testers.

lnstruction..1 cost, a talked- it ,one 'pt, was broul-iit to

by the use of protocol materials. E, rs inve:ved in eval-

uation and feedback rapidly exceu n 0t.ler procedure employed

by the field-tc:-t faculty. The tic nt of specill materials, tine

need for several kinds in.A-ruc raze for the- same class, Ile

need for techni :11 assistance in s'erent, and the cost of

evaluation of learning were amplN 11. L. in the experiences of
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the faculty. In a sense, the participation in the field teat in-

creased the sophistication of the participants.

While not totally unexpected, students came to expect the same

level of organization and relevance in the remainder of the course.

There was additional payoff in students reporting that they "saw a

concept" in a classroom visit or pre-internsoip experie cc just like

the one described in the film or in the guide. Such feedback came

as late as two quarters after the student was in the class.

Finally, for some participating USF faculty, the contact will:

the MSU approach to educational Fsychology was a stimulating and

provocative challenge to assumptions held locally. In the bi-( 7csi

sense, it was an educational experience for the US): faculty.
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Note ,his for: differs in soe waisfrom the ,lichir:rn State Univerfilv form.

STUDENT ANALYSIS FOP

Protocol Materials for Teach2r Education

Concept Unit Evaluation

This form as been desii,.ned to collect your judgment of the im;tructional

value of the concept urAt you have just finished. Flr. r, read eiich item

carefully and be as objective as posible in rcaching your decision.

The five nubers following each question rcprc-ent a scale or continuum.
The extremes ot- each scale have been identified tc aid your maYihg this

choice. Mark on your anst...er sheet the number hic:, best represents your
judgment of the degree to which the concept unit sTtisficc: each critericn
identified in the question. A concept unit inclu( both the film(s) and

the printcC materials.

PLEASE DO %21 0:1IT AN) ITP5 --RATE 111E CONCEP: V' ' ON EACH cliv...scamuc.

1. How cic:.r to you were the objectives of the con-pt unit?
Ambiguous Clear

1 2 3 4 5

2 How interested were you in the concept unit whiCn you have just finished?

Bored Stiff Very Interested
1 2 3 4 5

3. To what etent did the concept unit build on your prey ous Imowledge,
skills, or experiences?
No relationship Iiitilly Related

1 2 3 4 5

4. Was the learning outco -c in this concept unit appropriate for your
present unOerstanding of teaching and learning?
Not appropriate Very Appropriate

1 2 3 4 5

S. Did the contcnt support your achievement of the instructional
objectives of the concept unit?
No Support Clearly Supported

1 2 3 4 5

6. Was the content of the film guide presented in a well organized and
systematic way?
Confused, Disorp:inized Very Well Orrani7ed

1 2 3 4 5

7. Were the irportant ide. and concept attrih-tr. :lear! r-phasizee?

Not At All Very Clear

1 2 2 4
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8. Did the concept unit attempt to present toe much naterial to be it
at one time?
Very Definitely Too Much

1 2 3 4 5

9. Were facts, ideas, terminology or procedures introduced ;,t a rate
which 13:_q-mitted you to learn then?
Too Fa-,t Too `:lo:

2 3 4

10. Dig concept unit provide for adequate repetitica of the important
? (e.g., Tepc'titi::n with variation, exact repetition, sur.maries,
s.)

Ve7 ::adequate Excellent
1 2 3 4

ll. tier: methods of presentation (motion picture, printed materials,
suit:.1,ie for the subject matter?

VC,'" ::appropriate Most Appropriate
2 3 4

12. We-r- '11e visual delails of the filmed scTneats clearly presented? (This
re:Er: to camera angles, lighting, sharpnc:.s, exp we, use of clescups,
etc..

Ver- Poor Film Very Good
1 2 3 4 5

13. Wa..- tEL difficulty of the tasks in the concept unit nppropriat for
your of educntiooal developw.cnt?
To; Dif.cult Too Easy

1 2 3 4 5

14. Wai the round track clearly audible?
Inaudible Very Easily Heard

1 2 3 4 5

IS. Wa: the verbal difficulty of the materials appropriate for you?
To Difficult Too Easy

1 2 3 4

16. We 7? the written materials easy to use and to understand?
Inz-ssible To Use, Understand Very LiFy To Use, Understand

2 3 4

17. I c information in the written rJterials well integrated with that
prt in the motion picture film?
No 17t2ration Closely Integrated

2 3 4



TABLE I

NUnER OF IMEORS ON EACH CONCEPT TEST EXPRESSED AS
PERCENT OF TOTAL ERRORS VALE ON THE SIX CONCEET TESTS

PERCENT OF

CONCEPT ERRORS ALL rnms

Operant Learning, 406 24.9

Positive Reinforcement 203 12.5

Negative Reinforcement 128 07.8

Shaping 128 07.8

Respondent Learning 605 37.2

Model Learning 1S8 09.7

Totals 1628 99.9



TABLE II

NUMBER, PEPCYNT OF ALL STUDENTS ACHIEVING ElGITII'
PERCENT ACLURACY ON CONCEPT CRITERION TESTS

CONCEPT
TOTAL

N

N ACHIEVING
CRITERION

PERM AT
CRITLR1ON

Operant Learning 244 114 46.7

Positive reinforcement 244 174 71.3

Negative Reinforcement 244 173 70.9

Shaping 244 183 75.0

Respondent Learning 244 132 54.1

Model Learning 244 191 78.3



TABLE 111.

NUMBER, PERCENT OF ATTRIBUTE ERRORS ON OPERANT
LEARNING CRITERION TEST

ITEM

Behavior Consequences

ATTRIBUTES

Behavior Chani,eTemporal Relationship

N P N P N P N P

I 2 8 10 32 6

6 4 20 30 7

8 3 9 30 16

15 3.7 39 9.6 92 22.7 29 7.2

II 57 14.0 56 13.8 70 17.2' 48 11.8

TOTALS 72 17.7 95 23.4 162 39.9 77 19.0
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TArLE IV

STUDENT EVALUATION OF OPERANT CMVITIONING UNIT

ITEM
NU!.1i;ER

RESP. 1. RESP. 2 RIiSP. 3 RESP.

N

4

P

RESP. 5 TOTAL MEAN

N P N P N I' N

1 0 00 2 02 33 28 35 30 48 41 118 4.1

2 2 02 10 08 44 37 38 32 35 29 119 3.8

3 S 04 14 12 36 30 44 37 21 18 120 3.5

4 3 02 5 04 26 22 44 37 40 34 118 3.9

5 0 00 9 08 30 25 52 44 27 23 118 3.7

6 2 02 7 06 36 30 41 34 34 28 120 3.8

7 1 01 9 08 19 16 47 39 43 36 119 4.0

8 6 05 10 08 28 24 53 44 22 18 139 3.6

9 6 05 19 16 71 6] 18 16 2 02 116 2.9

10 6 OS 5 04 24 20 53 45 29 25 117 3.3

11 3 02 7 06 28 24 48 40 33 28 119 3.8

12 18 15 22 19 47 40 24 20 7 06 118 3.2

13 0 00 5 04 83 72 24 21 4 03 116 3.2

14 33 02 46 39 22 39 10 03 7 06 118 2.3

15 0 00 7 06 84 71 27 23 0 00 118 3.2

16 0 00 7 06 28 24 54 46 28 24 117 3.9

17 0 00 8 07 23 20 48 41 38 32 117 3.8



TABLE V

NUMBER, PERCENT OF ATTRIBUTE ERRORS ON POSITIVE
REINFOI:WIENT CRlTERION TEST

ITEM

Behavior Consccuerwes

ATTRIP,UTES

Tv:111°ml P lationchipContincTena
14 N P N P N I'

I 3 4 0 4 9

5 7 6 1S 14

9 S 2 20 6

16 7.9 8 3.9 39 19.2 29 14.3

II 23 11.3 28 13.8 29 14.3 31 15.3

TOTALS 39 19.2 36 17.7 68 33.5 60 29.6
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STUDLNT LVALUATJON CF POL;ITIVL EFINFORCLENT UNIT

ITEM
NJ NB lit

JU 1 1211).
N

2

I)

REY' . 3 ELSP . 4 RFSP S TOTAL 11EAN

N P N I' N P N

1 2 02 3 03 18 16 35 32 51 47 109 4.2

2 2 02 13 12 31 28 41 38 22 20 109 3.6

3 2 02 6 05 34 31 44 40 23 21 109 3.7

4 4 04 2 02 27 25 38 35 38 35 109 3.9

5 2 02 3 03 31 28 51 47 22 20 109 3.8

6 3 03 9 08 13 12 4S 41 39 36 109 4.0

7 1 01 1 01 24 22 42 38 41 38 109 4.1

8 .5 04 7 06 34 31 43 39 20 18 109 3.6

9 4 04 21 19 70 58 12 11 2 02 109 2.9

10 2 02 6 OS 2S 23 49 45 27 25 109 3.8

11 2 02 5 04 30 28 38 35 33 30 108 3.9

12 10 09 21 19 32 30 32 30 13 12 108 3.1

13 1 01 6 05 76 70 24 22 2 02 109 3.2

14 7 06 31 29 28 26 28 26 14 13 108 3.1

15 0 00 4 04 72 67 29 27 0 00 108 3.2

16 0 00 3 03 25 23 47 44 32 30 107 4.0

17 0 00 7 06 25 23 39 36 18 15 109 4.0



TABLE Vll

NUMBER, PERCENT OF ATTRIEUTE ERRORS 0!c NEGATIVE
REINFORCEMENT CRITERION TEST

ITEM

Presence of Pain

ATI-RI RITES

P

FscApcBehavior
N----

I 2 1 '18 2

6 2 0 1

8 4 27 3

7 5.5 45 35.1 6 4.7

1I 25 19.5 18 14.1 27 21.1

TOTALS 32 25.0 E3 49.2 33 25.8



STUDENT
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:.UATION 0:: N: ':1 OP.CI !, I 11N11

ItI.SP. 1, P

N

9. 2

P

PFSP. 3 I PESP . S TO r\!. MEAN

N P N

1 2 02 9 08 32 28 40 36 132 3.8

2 2 02 13 12 44 39 35 14 12 112 3.4

3 6 05 13 ]2 42 37 ,/ 16 14 1]3 3.4

4 3 03 11 10 39 34 26 30 26 113 3.6

5 0 00 9 08 37 33 37 25 22 113 3.7

6 3 03 14 12 29 20 37 25 22 113 3.6

7 2 02 17 15 25 22 42 21 18 113 3.6

8 2 02 15 13 40 35 33 19 17 113 3.5

9 7 06 24 21 65 58 12 3 03 112 2.9

10 7 06 12 11 29 2' :., 15 14 12 112 3.5

11 2 02 12 11 33 3 40 20 18 111 3.6

12 14 12 .'4 21 33 2 24 14 12 112 3.0

13 2 02 7 06 78 70 , _ 20 0 00 112 3.1

14 15 13 37 33 41 37 .4 12 5 04 112 2.7

15 0 00 7 06 79 70 22 20 4 04 112 3.2

16 0 00 13 12 39 35 37 33 23 20 112 3.6

17 1 01 9 08 36 32 38 34 27 24 111 3.7



TABLE IX

ENT OF ATIPT --rys ON
1NG

ATII 17-

In71-;

Rehm'
Succes:--

Arproxii -ic:-i

P

Selo

Reil-,,.

---N
fll

l'N N

I 2 0 19 3

5 3 2 1

9 II 25 28

14 46 3(. 32 25.0

II 17 I: 10 7.8 9 7,0

TOTALS 31 2 , _ 56 43.8 41 32.0



1TEr.r
NtR1111:1).

1.Q,1'. 1

STI; %1;

RESP.

S11.;%1'1!:(;

:ESP. . 5 1

1 1 01 10 10 I-7 1 -;9 38 35 34 102 3.9

2 4 04 9 02 34 7.3 32 22 22 3.

3 1 01 12 12 15 41 17 3.6

4 1 01 6 00 24 19 4 1f1.- 3.8

5 2 02 10 10 27 lb 45 1 17 14' 3.7

6 1 01 10 10 -,t, 38 37 2 27 1,; ..., 3.8

7 1 01 7 07 .),6 37 36 28 :7 10 3.8

8 2 02 6 1 38 37 23 22 10. 3.7

9 2 02 13 i3 11 11 3 03 ft 3.0

10 2 02 14 14 24 44 43 18 :8 it : 3.6

11 3 03 9 09 34 33 28 27 3.8

12 7 07 18 18 Re) 34 23 23 17 17 101 3.2

13 1 01 4 04 6-- lir 25 24 5 OS 102 3.3

14 7 07 34 34 31 31 18 18 11 11 101 2.9

15 0 00 9 09 63 62 26 26 3 03 101 3.2

16 0 00 5 OS 3: 3_ 40 40 24 24 101 3.8

17 2 02 1 01 .2 43 43 2.-. 24 99 3.8



TAM Xl

NUMBER, PERCENT OF ATTRIFUTE ERRORS C': RESPONDENT
LEARNING CRITERION TEST

Unconditioned
Stimulus

Unconditioned
Response

ATTR I EUTES

Condition.

Vesnonst
Conditioned Pairing
Stimulus

N P N P N P N P N

I 3 20 16 38 33 37

5 7 5 17 18 87

8 39 38_ 22 12 76

66 10.9 59 09.7 77 12.7 63 10.4 200 2

II 23 03.8 29 04.8 29 04.8 19 03.] 40 C

TOTALS 89 14.7 88 14.5 106 17.5 82 13.5 240 3r
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.:;"

TFM
11t

11,1:!;1'. 1 !u SP. 2 ! . 3 IZI"(;11. 1 "UAL

P N P P N

1 2 02 9 09 2t, 25 32 31 :3 102 3.

2 4 04 11 11 33 32 36 35 103 S

3 5 05 11 11 33 32 37 36 1( 103 3.5

4 4 04 7 07 30 29 44 43 17 103 3.(.

5 2 02 9 09 40 39 35 34 16 103 .

6 0 00 5 05 29 28 31 30 37 3,6 102 4.1)

7 4 04 11 11 27 26 33 32 27 2ro 102 3.7

8 12 9 09 40 39 27 26 14 14 102 3.2

9 7 07 22 22 57 56 13 13 3 03 102

10 2 02 16 16 3] 30 42 41 12 12 103 3.4

11 1 01 7 07 31 30 39 38 25 21 103 3i
12 4 04 10 10 37 .36 21 21 30 29 102 3

13 3 03 9 09 66 64 22 21 3 03 103 3.I

14 6 06 13 13 34 33 23 22 26 25 102 3.

15 2 02 5 CS 68 67 25 25 1 01 101 3._

16 2 02 15 IL 40 39 28 27 17 17 102 3.1

17 0 00 9 WI 27 27 38 38 27 27 101 3.t
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TAM.' '11

1::-713ER, or A7-TVILUTT:

Ci:ITERW: IL

ITEM
CRI

I 3 1

8 5

8

II 44

TOTALS 52

MIBLL
MMEL

C177:Src

13

4

21

38

54

Nc.

ATTRI;5'LM
MODEL
K---

1

1

6

8

7 4

15 t r

.:JDJ

1

1

35

17

7

s

1C.8

- 4

2

2

4

8

13

5.1

27.8

32.9

24.1

-0.1

34.2 24 1'.2



. 2 l(1'S1'.

OF "

3

1. 1C li

5 T

1 1 01 3 03 21 20 3c, 40 39 103 4.1

2 3 03 6 06 25 24 48 4 20 20 1( 3.7

3 1 01 10 10 37 36 41 r., 14 14 103 3.6

4 2 02 7 07 29 28 7 28 JO' 3.8

5 1 01 0 00 31 30 44 ...., 27 3.9

6 2 02 6 06 15 14 39 4] 4o 103 4.]

7 1 01 10 10 22 21 39 3:- 3] 30 105 3.

8 3 03 -, 05 33 32 35 27 20 I: , S.'

9 6 06 10 10 61', 66 1 1 3 03 103 3 .4°

10 1 01 , 06 26 2: ... 19 IS 10:, 3.

11 3 03 Or 15 44 34 33 103 4_1

12 6 06 Or- 2,4' 23 .:," 32 31 103 3

13 1 01 04 60 ''; i1 3( 07 103 3.,-

14 6 06 ,;, 17 34 3 20 1& -,,
.... ., 24 103 3.4

15 0 00 06 62 60 29 2E fr 06 103 3.3

16 1 01 05 31 30 35 34 30 29 102 3.8

17 3 03 06 3 23 34 34 35 35 9r"' 3.7

ram


